Analysis of the structure-activity relationship of four herpesviral UL97 subfamily protein kinases reveals partial but not full functional conservation.
Herpesviral protein kinases of the UL97 subfamily are expressed by all known herpesviruses but the degree of functional conservation is unclear. A selection of representative members was investigated by a comparative structural and functional analysis. The coding sequences of human cytomegalovirus (HCMV) pUL97, rat CMV pR97, Epstein-Barr virus BGLF4, and herpes simplex virus UL13 showed a low degree of amino acid identity. A computational approach employing fold recognition techniques revealed structural similarity to the cellular kinase Cdk2 with a high level of conservation of the functionally important residues in ATP binding sites and the catalytic centers. Analyses of in vitro activities of these herpesviral protein kinases, including measurements of phosphorylation of cellular substrates, trans-complementation experiments with a UL97-deleted HCMV mutant, and sensitivity profiles toward protein kinase inhibitors, demonstrated marked similarities between pUL97 and pR97 and to a lesser extent between pUL97 and BGLF4 or UL13. Thus, the structure-activity analysis of pUL97-like herpesviral protein kinases indicates a partial but not a full conservation of their functional properties among the herpesviruses.